Introduction: Medication non-adherence is a common problem facing health care providers treating adult type 2 diabetes mellitus patients. Poor
Introduction
Poor and inadequate glycaemic control among the patients with Type 2 diabetes mellitus (DM) constitutes a major public health problem and accelerates the development of diabetes compli-cations [1, 2] . In 2003, the World Health Organization (WHO) launched a landmark report which clearly defined "adherence" as the extent to which a person's behavior including taking medication corresponded to agreed recommendations from a health care provider. Secondly it recognized suboptimal medication adherence as a major factor leading to poor glycemic control among diabetic patients [3] . A variety of studies have continued to show that patients who fail to adhere to the prescribed clinical regimens have poorer outcomes including higher rates of complications [4, 5] . Various models have been postulated to help understand barriers towards medication adherence [3, 6, 7] . All these models have common elements of factors that relate to the patient including socio-economic characteristics, factors that relate to the disease stage and treatment and factors that relate to the health system including clinician communication. Currently in sub-Saharan Africa, the International Diabetes Federation (IDF) estimates that there are about 14.2 million people living with diabetes; it is projected that in 2040 this number will increase to 34.2 million people [8] . In Kenya, the prevalence of DM was 3.3% in 2007 and is projected to get to 4.5% in 2025 [9] . The prevalence in some urban areas has been estimated to be up to 10% [10] . Chronic complications occur in significant proportions among Kenyan patients with both early and long-standing Type 2 DM and these are related to poor glycaemic control [11, 12] . However, the status of Type 2 DM patients' adherence to anti diabetic therapy and the factors associated with poor adherence to diabetic medication are yet to be adequately studied in Kenya. This study thus estimates the magnitude of medication adherence and secondly identifies some factors that are associated with poor adherence to medication among typical Kenyan Type 2 DM patients. This information will assist individuals with diabetes and their health care providers plan appropriate interventions to ensure optimal health outcomes.
Methods
This was a cross-sectional study and was conducted from November 2015 and January 2016, at Kenyatta National Hospital. This is the largest public referral and teaching hospital in Kenya. The study population comprised of Type 2 diabetes mellitus patients (males and females) enrolled at the diabetes clinic and on oral or injection medication or both. The study participants had to be over 18 years and enrolled at the clinic for at least one month. Patients excluded for the study were patients attending their first visit, those aged below 18 years, Type 1 diabetes mellitus patients and those who were seriously ill or unable to speak. Sample size was determined using single proportion formula [13] considering a 95% confidence level, 5% margin of error and a known prevalence of adherence to diabetic medication among Type 2 diabetes mellitus patients of 25% [14] . This resulted in a calculated sample size of 289 patients. Study participants were selected using a systematic sampling procedure.
On each day of the study, the first participant was determined by writing down the names of the first two patients in separate papers and thereafter choosing one randomly. Thereafter, every other patient that meets the selection criteria was enrolled into the study.
Data collection:
A structured questionnaire was used to gather information regarding socio-demographic characteristics. The participant's clinic file was reviewed to obtain information regarding the medication regimen and known co-morbid/complication states.
Evaluation of medication adherence was done using the Morisky Medication Adherence Scale-8 (MMAS-8) [15] [16] [17] . A score of 8 indicates high adherence, a score of 6-7 indicates medium adherence whilst a score of less than 6 indicates poor adherence. 
Results
A total of 290 Type 2 diabetes mellitus participants were recruited into the study. The mean age of the participants was 56.6 (SD ± 11.86) years. The mean duration of diabetes mellitus since diagnosis was 8 (SD ± 7.8) years.Socio-demographic characteristics of the participants are summarized in Table 1 . The clinical profile of the study participants is presented in 
Discussion
This study found less than one in every two patients (45.5%) was fully adhering to the prescribed medications. This proportion of medication adherence is comparable to other studies done among Type 2 diabetic patients in clinic settings done in Kenya and in the Eastern Africa region [20] [21] [22] . This is a worrying trend given that the incidence of diabetes in Kenya and Africa is rising [8] . National health systems are poorly coping with the increasing burden of noncommunicable diseases owing to underdeveloped public health systems and inadequate funding [23] . According to the WHO;
increasing effectiveness of adherence interventions may have greater impact on the health of populations than improvements in specific medical treatments [3] . This is because however efficacious novel treatments are, when patients do not take them correctly, then the expected benefits such as averted morbidity, disability and mortality may not be realised. Indeed among Type 2 diabetic patients; a study demonstrated that all-cause hospitalisation increased by 58% and all-cause mortality increased by 81% among diabetic patients who were poorly adhering to their medications [24] . Medication non-adherence is preventable and there is great Whereas it has been shown that the prevalence of diabetes mellitus increases with age in Kenya [31] ; medication adherence however has been shown either not be affected by the patient's age [20] or actually improve with age [32] . The majority of participants in this study was over fifty-five years of age and would likely be living with children or relatives; the protective effect of family noted above is likely to facilitate adherence with medication. In contrast younger patients who are professionally active have been shown to be more likely skip or forget their medication [33] ; hence poorer adherence.
Sex was also found not to be significantly associated with adherence in this study. Some studies have found that females were more likely not to adhere to medications [34, 35] . Due to the relative minority of males (32.4%) in the clinic attendance, we may have been unable to demonstrate this association. Level of education in this study was found not to be significantly associated with medication adherence. Several studies have also shown similar findings [36, 37] . The crucial aspect as regards to medication adherence as demonstrated in qualitative studies is whether a patient understands their prescribed medication [38] . This lays great importance on patient education and counseling at diagnosis and during follow-up in simple language within the patient's level of understanding. Alcohol usage has been show in other studies to be associated with medication non-adherence [39] , however due to the small number of alcohol users in this study we may have been unable to demonstrate this association. Home blood sugar monitoring (HBSM) is an important part of diabetes selfmanagement and provides the patient with an ongoing feedback on effectiveness of his/her diabetes management efforts i.e. whether blood sugar levels are within target ranges. However in our study;
there was no association between the HBSM and medication adherence. This finding is consistent with findings from another study conducted in western Kenya that demonstrated low levels of blood glucose monitoring and no association with glycemic control [40] . In this study, this finding can be explained by a majority of patients lacking personal glucometers thus not practicing HBSM and for those who have glucometers not adjusting their medication based on blood sugar values obtained.
In this study; ever having been admitted for diabetes mellitus was shown to be significantly associated with of non-adherence.
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Physiologically poor adherence is associated with uncontrolled blood sugar levels that result in accelerated end organ damage [2] . 
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